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16 analog input channels, 16 bits resolution, maximum sampling rate 800KS/s

Programmable analog input range: +10V, +5V

2 analog output channels, 16 bits resolution, maximum sampling rate 1.2MS/s

AO can be selected differential or single-end output mode through software, and each channel can
be set individually

24 Bits bidirectional digital 10, can be set as input and output according to Bit/Port, 3.3V logic level
2-channel timer/counter

Support secondary development using FTStudio, LabVIEW, Visual Studio and other Tools

Free test software (Finetooling HWSUIT)

USB DAQ SilverX series FT8205 provides 16 single-ended analog input channels, 8 differential analog
input channels, 16 Bits sampling rate, maximum rate up to 800KS/s, 24-bit DIO and other functions, and
can achieve synchronous sampling between some channels, which can meet many common measurement
requirements. The device is suitable for a variety of industrial applications such as laboratory automation,
research and design verification. The free Finetooling HWSUIT supporting software provides basic
measurement and analysis functions, such as SNR, THD, SINAD and other analysis. At the same time,
FineTooling's automated test platform FTStudio supports all USB DAQ SilverX series data acquisition cards,
which is convenient for users to use quickly.

Supported Systems: windows XP/Win7/10 Linux
Compatible Software: LabVIEW  Visual Studio  FT Studio
Physical Interface:

® Aland AO interface: 3.81mm pitch wire connector
® DIO interface: 3.81mm pitch wire connector

® USB interface: USB Type-B Female

®  Power interface: DCb5.5+2.1
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All measurements below are at room temperature 25°C unless otherwise specified.

Number of channels

ADC Resolution

Input Signal 1KHz, DIFF; 800KSPS, 8K Samples:

SNR ( 20Vpp )
SINAD ( 2Vpp )
THD ( 2Vpp )

DNL

INL

Synchronized sampling

Sampling Rate

Maximum sample rate of a single channel

Multi-channel maximum sample rate

(total)

A single channel between AIO~AI7,
AlI8~AI15, Al16~Al23 groups

Minimum sample rate
Timing resolution
Input coupling
Input range
Maximum input current
Input resistance

Al+ to AIGND

Al- to AIGND
Input bias current
Sample point buffer FIFO size
Multi-pass scan buffer size

Data output method

April,2022-Rev1.0

8 differential channels, 16 single-end channels

16 bits

>92dB
>93dB
<0.002%
+1LSB

+1LSB

Some channels can achieve synchronous sampling

800KS/s

800KS/s

800KS/s/CH

50ns
DC
+10V, =5V

+£10mA

> 10GQ | 6.4pF

> 10GQ | 6.4pF

+20pA

8192 samples

8192 samples

High-speed USB (480Mb/s)
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All measurements below are at room temperature 25°C unless otherwise specified.

Number of channels 2 single-end output channels
ADC Resolution 16 bits

SNR(Signal : 20Vpp, 1KHz) >100dB

SINAD(Signal : 10Vpp, 1KHZz) >83dB

THD(Signal : 10Vpp, 1KHz) <0.008%

DNL +1LSB

Data update rate 1.2MS/s/CH

Timing Resolution 50ns

Output Coupling DC

Output Range +10V

Output Resistance 0.2Q

Input bias current +20pA

AO Output data cache 1024 samples

Slew Rate 20V/uS

Maximum drive current 10mA

Data output method High-speed USB (480Mb/s)

All measurements below are at room temperature 25°C unless otherwise specified.

Number of channels 24Bits DIO, 2Bits PFI(P0.0/P0.1)

Reference Ground DGND

Direction control Each bit can be individually set as input and output
Input voltage range 0~3.3V

Input high level 2.2V~3.3V

Input low level <0.7V

Output high level >3.2V

Output low level <0.1V

Maximum drive current 4mA

Power-on initial state Input

Timer resolution 20ns

PFI Can output square wave with adjustable duty cycle
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All measurements below are at room temperature 25°C unless otherwise specified.

Number of channels

Reference Ground

Number of bits of Counter/Timer
Input voltage range

Input high level

Input low level

Counting measurement
Counting method

Clock Accuracy

Timing Clock

Timing Resolution

All measurements below are at room temperature 25°C unless otherwise specified.

Power Supply

Power Interface

Current

Fuse

Data Transmission Method
USB Interface

USB Current

April,2022-Rev1.0

2 Channels, can work simultaneously
DGND

32 Bits

0~3.3V

2.2V~3.3V

<0.7V

Edge Counter

Count Up

10PPM

50MHZ

20ns

DC12V/1A

DC5.5%2.1mm

<250mA

1A/30V

High-speed USB (480Mb/s)
USB Type B Female

0.5A MAX
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AGND
AOUTO
AOUTI1
AGND
AT0/AT16+
ATV/AT16-
AGND
AT2/ATIT+
AT3/AT17-
AGND
AGND
AT4/AT18+
ATS5/AT18-
AGND
AT6/AT19+
ATT7/AT19-
AGND
ATB/AT20+
AT9/AT20-
AGND
AGND
AT10/AT21+
AT11/AT21-
AGND
ATI2/AT22+ I
AT13/A122- H
AGND L
AT14/A123+ [
AT15/AT23- ..
AGND Il
=
Table 1: Connector Signals
Signal Name | Reference | Direction Description
Analog input ground, single-ended analog signal input reference
AGND - L ground, differential analog input bias current return path, AGND, DGND
have been shorted together inside the device. Refer to Table 2: Analog
Input Signal Configuration for the connection method of the analog input
Analog input channel, single-ended signal channel Al<0..15>, signal
Al<0..23> AGND Input reference ground is AGND, Al<16..23> is differential signal channel, the
pins are multiplexed with Al<0..15>.
AOUT<0. 1> AGND Output Analog signal ogtput channel, single—en.ded signal output, signal
reference ground is AGND, output voltage signal.
DGND Digital ground, P0.<0..7>, P1.<0..7>, P2.<0..7>, CTRO, CTR1 digital signal
reference ground.
Port0O is a bidirectional digital input and output channel, which can be
P0.<0..7> DGND 170 configured as input or output by programming. It can be set according
to Port or set by bit.
Portl is a bidirectional digital input and output channel, which can be
P1.<0.7> DGND 170 configured as input or output through programming. It can be set
according to Port or set by bit.
Port2 Bidirectional digital input and output channel, which can be
P2.<0.7> DGND 170 configured as input or output through programming. It can be set
according to Port or set by bit.
CTR<0.1> DGND Input Input channels for timers and counters, which can be programmed to

function as timers or counters. The signal reference ground is DGND.

April,2022-Rev1.0
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Table 2: Analog Input Signal Configuration

Floating Source Common Ground Source
E.o: E.o:
Signal Type | @ Isolated output signal source @ Sources with non-isolated output
@ Battery powered equipment ® Equipment powered by a non-
® Equipment powered by isolated isolated power
power
DAQ Device DAQ Device
Singal source Singal source
+ +
Differential
(DIFF) %
1_ AGND __IT_ AGND
DAQ Device DAQ Device
Singal source Singal source
Pseudo : '
Differential
(NRSE) %] > AlSense L, Al Sense
—— AGND /J7 —— AGND
DAQ Device
Singal source
DAQ Device .
Singal source
VB
VA —— AGND
Single-end /JL
(RSE) —— AGND
Note: In a common ground system, this
wiring method is prohibited for single-
ended signals. There is a ground loop in
this wiring method, and a loop voltage
will be generated between VA and VB,
which will cause measurement deviation.
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Items Description
Number of channels 16 Al channels, 2 AO channels
Sampling Rate Al : MAX 800KB/s AO : MAX 1.2MB/s
Type of ADC SAR
Resolution of ADC 16 Bits
Range of Al +10V/+5V
Input coupling DC
Trigger Software trigger
Operating Environment * Temperature: -40°C~85°C, Relative humidity: 10%~90%RH
Storage Environment Temperature: -40°C~85°C, Relative humidity: 5%~95%RH No condensation dew
Dimension Physical dimensions (without connectors): 13.4cm 8.9cm

Notel: About environmental adaptability
1) Ambient temperature:
a) Operating temperature: 0~55°C, Complies with test standards IEC 60068-2-1 and IEC 60068-2-2
b) Storage temperature: -20~70°C, Complies with test standards I[EC 60068-2-1 and IEC 60068-2-2
2)  Ambient humidity:
a) Operating humidity: 10~90%, Complies with test standards IEC 60068-2-1 and IEC 60068-2-2

b) Operating humidity: 5~95%, Complies with test standards IEC 60068-2-1 and IEC 60068-2-2
3) For indoor applications only

The USB drivers and HWSuit tools required by FT8205 can be downloaded from the official website of
Finetooling Technology (Guangzhou) Co. Ltd..

USB driver version: Please download the version after "DriverVer=06/30/2021, 2.2.3.1". Please install the
driver correctly before using the capture card or related products of Finetooling Technology. Our drivers
are backward compatible, so please install newer versions whenever possible.

HWSuit version: Please download "HWSuit V3.5.3.8" or later.
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How to use the USB DAQ FT8205

® According to the configuration of the computer, select the appropriate USB driver for installation. For
example, select the USB driver of Win10/x64 to install, select FT_cyusb3_INF.inf during installation,

right-click and select to install, as follows:

cyusb3.pdb

] cyusb3.sys

4 FT_cyusb3_INF.cat
] FT_cyush3 INFint
TH(O)
FTER(P)
ZE()

EERIEES
{#H Microsoft Defenderii...
RN AHA) ...
o E) "FT_cyusb3_INF.zip"(T)
IR B R QOiT R
EinEES
=
1TH7TRH)..

Q01 HEIIN 9997

B Wmms0n

v HEFISERE

b EnrEEEE

WHQOEES
IR AR (V)
AEZIN)

BT

L [[(a]
GIERAEETFS)
il

EfEE (M)

EE(R)

For
916 KB
73 KB
T2ES 10 KB
ZEES 18 KB

You can also right-click the device that needs to install the driver in the Device Manager -> Update
Driver -> Browse My Computer for Driver -> Click Browse, change the path to the USB driver path, and

click Next to complete the installation. as follows:

April,2022-Rev1.0
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« 0 EFRaNFEF - FT8205 USBDAQ
WS EAIREER

FELAT U BRI Eh TR
‘\Drvier FineToolingUSB DaqgsV2.1\Win10\x64 - I (R)...

M BEFIUEE()

> NI BN ERIRT FRIRENFE AP R IR (L)
HAIRERT SR ERETRREF, RS ST —#BINFERNE
.

s

After the USB driver is installed successfully, you can see the corresponding device FT8205 USB DAQ in

the device management, as shown below:
& itEnesa

XHE BRFR BBV #EHEH)

o= 2EEHHE P BXGE

A ENEE(RL) ~ & LAPTOP-RP6QV30B
« [} 7HIR § Audio Precision Devices
@ EHEituEs = IDEATA/ATAPI #2538
B =pEEs | 3t
o] HEsE 0 aees
® e = HERIEANE
A pEEEE G AR
v & =E = FTEDBAZY
o HEETE @ wits
By BRSNS ¥ @
0 e
[ Bt
=F" i:{
0 wF
e AtEOgE
B wigE
¥ weEy

I A, SRS
0 miFmnRitiEHRE
- ARG

§ AMD USB 3.10 a1 RREHEZHIE8 - 1.10 (Microsoft)
§ AMD USB 3.10 &T# FREHEEHIEE - 1.10 (Microsoft)
§ FT8205USBDAQ
§ USB Composite Device
§ USB Composite Device
§ USBiREEIE(USB3.0)
§ USBIRELER(USB3.0)
§ iEA SuperSpeed USB t:38
§ B USB tekss

5 ERigE

P RRIEREE

= #ieE

0 BriEkcas

i ERANDBH

® N

@ After the USB driver is installed successfully, you will be able to use FineTooling DAQ devices
conveniently through our debugging tool HWSuit. The HWSuit will have the general configuration
ready from DAQs and you will find the basic information of the device on the HWSuit interface, as
follows:
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HWSuit V3.5.4.1

13399-3360-FT202108V996

Home

DIO#=H| O Counter

Device Info -
Manufactor: Finetooling Technology
Model: FT8205A
Version: 01.02.00
DAQ Product: FT8205
DAQ Device ID: 13399-3360-FT202108V996
DAQ Oscillator: 50MHz

DIO
DIO Port Number: 3
DIO PFI Number: 2
DIO Max Voltage: 3.3V

DAC
DAC Channel Number: 2
DAC Resolution: 16bit
DAC Max UpdateRate: 1200Ksps
DAC Max Output Voltage: 10V
DAC FIFO Length: 1024

ADC
ADC Single Channel Number: 16
ADC Differential Channel Number: 8
ADC Resolution: RES16bit
ADC SampleRate: 800Ksps
ADC Support Current Measure: False
ADC Support Voltage Measure: True
ADC Support MultiChannel: True
ADC Support Synchronous Sampling: True
ADC Support Voltage Range:

Plus_Minus_5V
Plus_Minus_10V

Counter-

Counter Channel Number: 2

The basic information includes device model, serial number, hardware parameters, etc. Before opening
HWSuit, the device might be in use already. If necessary, you can click "Initialize Device" to restore the
power-on default state.

@ At this point, you can see that there are multiple test interfaces in the software, such as DIO control,
AO, Al, etc. The functions of each interface are described as follows:

DIO control: Device bidirectional 1O control interface, you can set the direction of DIO, view the status
of input 10, set the output status of DIO, etc. As follows (Port0 is set to output, and the output of P0.0
is set to "1"):

HWSuit V3.5.4.1

13399-3360-FT202108V996

Home

wEEH

P00 (i @) ro [BC] Q@ ro ] Q©
PO.1 @ - . B Q@ rer ) Q@
P0.2 @ - riz [B] Q r2 ] Q@
P03 @ - ) ris B Q r23 ] Q
P04 @ - | e ) Q rea ] Q
POS @ - ris [BC] Q res ] @
P06 @ - ) ris B Q e ] Q
P07 @ - ) rr B Q r7 [BC] Q

AO : Set the AO output of the device, such as outputting DC, sine wave, triangle wave, square wave,
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custom waveform, etc., as follows (AOO outputs sine wave, DC component 1V, frequency 1KHZ,
amplitude 5V, sampling rate IMHZ2):

13399-3360-FT202108V996

Home

REEH DIO#=HI : Al Counter PFI

=R Sinusiod 6
&2E(%)  50.00

ERSE  1.00000

F=H)  [1000 e
1EEV) 5.00000
IEEER IEE
FEHZE(HZ)  |1000000

Volt (V)

1.BATAEE: 1.2MHz
2 R RS B AR
i, HEES1008LE “

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900 950 100
points

Y= 11.00000 | SinX + 10.00000 | Sin2X + |5,00000 | Sin3X + {0.00000 | Sin4X + |0.00000 | SinSX

® Al : Analog data acquisition, analysis, etc., such as:
AOQO : Outputting sine wave, DC component 1V, frequency 1KHZ, amplitude 5V, sampling rate 1IMHZ

AO1 : Outputting custom waveform, DC component 0V, frequency 1KHZ, fundamental frequency
amplitude 5V, 2nd harmonic amplitude 5V, can be added to the 5th harmonic at most, this formula
only works when the output type is Custom.

Output waveform of AOO:
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Home

13399-3360-FT202108V996

volt (v)

-

RESH DIO#=H| Al Counter PFI
L] Sinusiod 6
5=H(%)  |50.00
HRSE 1.00000
$EE(Hz) 1000 4
IEEV) 5.00000
IEEER  iEE
FEFZ(HZ) 1000000 B

1BAKHE: 1.2MHz
2 RN B AR
s, FEMBHI00LLE

Output waveform of AO1:

Home

13399-3360-FT202108V996

Y = [1.00000 | SinX + 10.00000 | Sin2X +

5.00000

RESH DIO#=%! Al Counter PFI
AO 0 EESRES] Custom
528E6(%)  50.00
Eifi>&  |0.00000
$3(H2) 1000
=& (V) 5.00000
IEEER g
FHZE(HZ) 1000000

Volt (V)

1.8 1.2MHz
2 TR AR
#fE, FEMFH00LAE

o 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 100

Y = 500000 | SinX+ |500000 | Sin2X + |0.00000 | SiN3X + |0.00000 | Sin4X + |0.00000 | Sin5X

The output of AOQ is connected to AlO, the output of AO1 is connected to All, the parameters of Al are
set to signal type: Volt, range: £10V, sampling rate: 100KHZ, sampling points: 1000, sampling channel: AlO,
All, select data analysis. Click Sample for single sampling (collect the set number of sampling points), as
follows:

In the Wave interface, you can view the collected data’s waveform, and the bottom of the window
displays the data analysis results, such as peak-to-peak, THD, SINAD, RMS, etc. You can place the
mouse on the waveform window and slide the wheel to zoom the waveform:
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13399-3360-FT202108V996

Home

RESH DIO#= Counter

fE5%8  |volt Wave
2i8(zV) Plus_Minus_10
FHEER(Hz) 100000
R 1000

aio ail ai2

ai3 ai4 ai5

Volt (V)

ai6 ai7 ai8

ai9 ail0 aill
ai12 ail3 ail4
ails ail6é ail7

ail8 ail9 ai20

ai21 ai22 ai23 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Point
RERES
pk2pk Frequency TH SINAD RMS
_ -3.994568  |5.991394 9.985961 1000.00 0.009356%  |83.652497  |78.838302
1 -8.804500  8.798486 -0.00233 17603076 1000.00 99.943742% 81403347 3012745 4999893
20 22000
< >

On the FFT interface, you can view the FFT analysis results of the collected data:

— 99-3360-FT202108V996

DIO#=H! Counter

Ei=p] Volt Wave FFT  Data
£f2(+V)  |Plus_ Minus_10
FHE(Hz) 100000

SFHESE 1000
4
ai0 ail ai2
ai3 ai4 ai5 s
) . ] S2
ai6 ai7 ai8 =
ai9 ail0 aill
ail2 ail3 ail4
ai15 (Jaile (Jail7 0
ail8 ail9 ai20
ai21 ai22 ai23 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
Frequency(Hz)
EERIESTT
pk2pk Frequency TH SINAD RMS
_ -4.000366  |5.997497 0.998669 9.997864 1000.00 0010739%  |84073566  |78.111839  |3.672682
20 22000 -8.766747 8.777429 -0.002389 17.544176 1000.00 99.943007% 79.871274 3.012777 4.999974

® Counter : It can perform edge counting, period calculation, high-level pulse width calculation, etc.,
input 1KHZ square wave signal, and the measurement results are as follows:

Calculate the square wave period:50
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HWSuit V3.5.4.1

Home 13399-3360-FT202108V996

DIO#=#

1000.0124000
R
O Edge ® Cycle
O PositivePulseWidth O NegativePulseWidth
HEhia
@ Falledge O RaiseEdge

MEEEE |50

Calculate the high-level pulse width of the square wave:
HWSuit V3.5.4.1
Home 13399-3360-FT202108V996

DIO#=H|

1499.7800000
e
O Edge QO Cycle
@ PositivePulseWidth O NegativePulseWidth

HEuoia
@® Falledge QO RaiseEdge
MEFEEH 50

April,2022-Rev1.0 FT8205 user manual | © Finetooling 15



® PFl: Outputting a square wave with adjustable duty cycle, only P0.0 and P0.1 have this function:

HWSuit V3.5.4.1

Home 13399-3360-FT202108V996

RESH DIO#=5! 0 Counter

- PRI

- PFI AIRRR(SS - PFI AOHIH{ES
SR=(Hz) 1000 RS RaiseEdge v MES RaiseEdge v

azstrs)  |B0.00

Purchase Contacts:

Tel: 0086-20-82108945-2003

E-mail: Marketing@finetooling.com

Web: www.finetooling.com

N HERFEBRZT(E/AS | Finetooling Technology (Guangzhou) Co.,Ltd.

I MR SR E S 1S D% =4 | Floor 3, Building D, Nanxiang Branch No.1, Huangpu District, Guangzhou City, Guang -
dong Province.
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